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This presentation is prepared for NASA Risk 
Management Conference VI to present Safety Risk 
Management System of Japanese elements and 
payloads which will be attached to or installed in the 
International Space Station.
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Japanese Elements and  Payloads

• Japanese Experiment Module (JEM-Kibo)
JEM will be attached to the ISS to conduct experiments both in 
the pressurized and un-pressurized environment in the year 
2007-2008.(TBD) 

• JEM Payloads
Various payloads are under development for Microgravity 
Science, Life Science, and Earth Observation, and Astronomical 
Observation. 

• H-II Transfer Vehicle (HTV)
HTV will carry both pressurized and un-pressurized cargos.   
First flight is expected in year 2009 and supply cargos once a 
year.
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JEM(Kibo)JEM(Kibo)

Pressurized SectionPressurized SectionPressurized Section

Remote manipulator SystemRemote manipulator SystemRemote manipulator System

Pressurized SystemPressurized SystemPressurized System

Exposed Exposed 
SectionSection

HTVHTV

Exposed FacilityExposed Facility

Pressurized Carrier

Un-pressurized Carrier

Elec./Propulsion Module

Japanese elements and payloads installed in the ISS
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Schedule

ISS A/C

JEM Pressurized 
Section

JEM PM JEM Exposed Facility and Exposed 
Section

HTV first flight

2004  2005  2006  2007  2008  2009  2010

▲▲JEM Operation and JEM Operation and 
utilizationutilization

20092009-- an HTV launch/yearan HTV launch/year

JEM LaunchJEM Launch

2007 - 2008 2010

now

Shuttle RTF
2005/7

(STS114)

�TBD�
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Safety Requirements for JEM, JEM Payloads and HTV

JEM, JEM Payloads and HTV have to comply 
with both technical and programmatic safety 
requirements set by Japanese Space Activity 
Commission and multi-laterally agreed safety 
requirements for the ISS.
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Safety Policy and
Requirements 
for ISS Payload
NSTS 1700.7 ISS Add

IGA

MOU

NASA Safety Manual
NPR8715.3

ISS Safety Requirements 
SSP50021

JEM Segment Spec
SSP 41165

JMP

COU

NASA/NASDA Bilateral  S&PA Requirements
SSP50145

ISS System Spec.
SSP41000

HTV Segment Spec.
SSP 50273

HTV Safety 
Guideline

Segment Specs

� � � � � � � �

JEM Safety 
Guideline

Safety Analysis and Risk 
Assessment Requirements
SSP30309

Payload Safety Review and 
Data Submittal Requirement
NSTS/ISS 13830

Safety Review Process
SSP30599

Safety Requirements for JEM and HTV
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Process of Safety Assessment and Safety Review
• Safety assessment (Hazard Analysis) conducted by JAXA Projects and contractors

As a part of design activity
May hold internal safety review

• JAXA Safety Review Panel
Technical review to confirm design and operations of the system met not only requirements set by Space 

Activity Commission but also requirements agreed among ISS International  Partners.

• NASA Safety Reviews
Technical review by NASA to confirm design and operations of the system met the ISS requirements 

(SRP, PSRP)

• JAXA Safety Review Committee
Comprehensive review based upon the JAXA Safety Review result

Chaired by JAXA vice president with JAXA top management

• Safety Review by Space Activity Commission
Comprehensive review to confirm design and operations of the system met the requirement set by 
Space Activity Commission based upon JAXA provided report
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Safety Review�Structure

�NASA�
�JAXA �

JAXA Safety Review 
Committee

SRP GSRP

SAR

SAR

Project

JAXA SRP

Space Activities Commission

Contractors 

PSRP

MEXT :Ministry of Education , Culture, Sports, Science and Technology
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JAXA Safety Review Panel

• Chaired by Director, S&MA as an independent authority
• Functions as System Safety Review Panel (SRP), Payload Safety Review 

Panel (PSRP), and Ground Safety Review Panel (GSRP) at NASA
• Supported by Fracture Control Board, M&P experts, Operations Community
• Software IV&V is conducted
• Ambiguous interpretation of safety requirements are coordinated with 

appropriate NASA safety review panel to have consistent criteria all over the 
ISS.

• Safety engineers participate in discussion in early stage of developing Safety 
Assessment Report (SAR).   When the SAR is matured, safety engineers will 
propose to hold JAXA Safety Review Panel meeting.

• Payload safety review franchising is under coordination with NASA PSRP.
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Hazards Identified in JEM
Following items were identified as the Hazard in the JEM . All Safety Review 
had been completed and JEM Pressurized Module shipped to KSC.

Hazard Group
• Fire
• Contamination
• Depressurization
• Structure Failure
• Explosion
• Collision
• Electrical Shock
• Temperature Extremes
• Sharp Edge/ Pinching point
• Excessive Noise
• Radiation
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Safety Review by Space Activity Commission

• Space Activity Commission sets comprehensive safety 
requirements for JEM and HTV.

• Reviews compliance of design and verification method of safety 
control after critical design phase was completed.

• Reviews verifications are properly completed.
• The Commission is composed of wide range of experts from not 

only space area but also other domain, which enables 
benchmarking
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Quantitative Safety Assessment to Understand Safety Risk More

To understand safety risk more, quantitative safety assessment ,
namely Probabilistic Safety Assessment, is expected in addition 
to qualitative safety assessment.   Methodology of the PSA and 
target setting to reflect the result of assessment are considered. 

• To apply the fruits to on-orbit operations (JEM)
JEM PSA has been doing by following steps,

Depressurization from JEM Experiment Support Systems
Depressurization from JEM as a whole

Depress, fire, and contamination of JEM as a whole
• To apply to understand design (HTV)
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Step 0

Step1

Step2

Step3

Step4

Step5

JEM PSA Methodology

Assumptions & Scope

Event Trees (ET)

Fault Trees (FT)

Accident Scenario

Analysis for results

Identify the process that 
the initiating events result 
in the end states.

Quantitative 
data
(Component level 
failure rate)

Define the scope of 
analysis base on 
Assumptions.

Calculation

Perform the sensitivity 
analysis

JEM system 
Safety

Hazard Reports

System design

JEM operation Input

Calculate the probability 
of the event tree headings
and the end states.

Identify the basic events 
for the event tree 
headings.

Identify the event as risk 
mitigation based on 
accident scenario.
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To Foster Safety for Future Manned Space Systems

• Safety assessment and safety review to ease participation of commercial users – more efficient 
and effective process 

While, culture not to depreciate safety by the lightly standardized process.

• Secure ISS safety on orbit
Evaluation of non-conformances from the ISS safety point of view
Reflect knowledge gained from ISS previous operations for on-going ISS operations

Consideration for aging hardware

• Continual communication for commonly understood and agreed interpretation of  safety 
requirement among ISS partners 

• Safety for future exploration program
- Evaluation if expansion of existing safety requirement/ interpretation can be appropriate 
- Safety without service for a long term
- Loss of safety engineer, designer, and technician
- Loss of manufacturing line
- Research of formal software verification methodology applied to autonomous control system 
(including artificial intelligent system)     Collaboration with academic/other-industry 
community to enhance existing IV&V technology


